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s ****** »©#set * « * T±sma <t ttAixttm c 

»**56**-&. ±e«ijnHMEiB±i:±K&H©ft£ 

ft. SMI:*. «3ft:ft»*fc«fcl,TJ*#l,fct>©£« 
li«DIft|llTtt«X£»1t, ±E&ADXft*®± 

ft. £ffcft.ja3ftfttfr*«S£LTrit»Ljfcfc©£»[ 
f££$-ti\ iE&ADXft^^fciSS&roft'&fts-g-tr 

T***h?*ma*«ftttttKt> l, < fiffifttttefliTS-s 
[83*317] iS*^l^cHL6HT*l*MCfS«05^(f> 

*ff£«taiftmT;R*£££;ar-t*-. ±E»inift«jij 

**KJ:*SftBifflsarftlcisnT, &ioxft<!:fs)a©£ 
SittU0IftBIIT»«"*»4$ii-. ±ESJDXft©3EE 
MISS. 

[»*^ 9 ] fg^js i ?inL7 btrn^i: E®<D®«tJ 

®JI©ftft£[fi]±£-y-5 » t t«f »&T*«*;R«k J: 



[M**10] tt:OT9Ett©tt?tttt£J:s*iittL 
«4>4WllcJ:*aElBiBa3EFffifc*V»T. 34iOXfta<#i* 

i 2 ) ui^js i l, i o nrna>fcE«© 

a. 

[X9!©ffifl&K91] 
[0 0 0 1] 

[0 0 0 2] 

■en s ©4Ho tfc , fca«©#^ a ots^. 

(1) WC£Co©»**8*LT£E*rt»UjWl«T 
a+***ff5. d©B#-gJ#ftJ D l£fi^fc&, #j© 

ma mx\-mwsL. y^r-rhna) i=j;ot. n 

(2) (OTTi) ©«tpfcJPX«*«!»»jRLT' 
(W>*-;Wh) £&oxa*!>Tie®g©ftH<>:ft 

Cl©B#. Co Cja;h>) ©Jcp^cA-f i 
[0 0 0 3] BIT. 03fca*C'3HTHieffl , l»TRW 

ra. wc-co (?>^x>ij-;wh-3W 

oc) t«trtMiDitffk»Jt*s-&* <i**i 
x) . *t>Tffl«a©«k5«c. -tnsfjHttL&^aa 

»wJ:-3TS»«lnn (2#flDX) £*t5. 1 *j!)0X©ii 
o CXfllO£fli)tft<fto, ®St)Hv= l 7 5 0 i 

IpLLLT^*. (02) 

[0 0 0 4] ^*is©»aitt«»t*rcTtt*i»s** 

©Slr«t<ltaL. M»(5WC + Co^diTiC 



(3) 



92937. 



T. fclAtfWC 7 0, C o 3 0 Oii^CDSS^^I b w 
ggeHv = 8 5 0~9 5 0T®^i 1 dtt£:[5]— 

!THv=l 7 1 OT'SS. 
[0 0 0 5] L*U«t*«6fiie**«6C4JV»Ttt, 



$Jf ©tf»&g{zt>±#7iA'5y:£#;&3. 
(0 0 0 6) &3t5&^#&l!^®KteftSJf £J;<:lif9 

-5. 

[0 0 0 7] T i fi, M&ifi 1 8 0 0 "C. & <±Ui 300 
SH*«£»{t«« (T i -0 2 ) !3MbnT*3 0. -ft 
ftSMA 1 20 3 (CSt)nTl'^©i^T^-5. fCTT i 

[0 0 0 8] T niffi«*T**»»fl:«*£»jaLTtt 

SKt-sav ap B is&i£$s< tnn awt^r-s^fi 

mm (V/cm) #K<ftO. «&t»«««Sc:Ltt«% 
£l3M-5t>©T&5. :©Ctlt ifiSJE2l*«M<=ici* 

t i t i EiMMUtt2tt«ftixa"F&&Tft«;: 
[0009] ccdt i **»ssrajas. Rtftt&affifc: 

.(1) &&7W$T&3<h{5SL; t cli£ 

*®IS S = k • d 2 

&#©#fg V=;r • d3/6 

S®fg<h#|g<Dlt S/V=6/d 

(2) ttfls*tS[^flET**tfiSLfc»* 
*®St S = 6 • d 2 



l t±bk l ttmm t mu<D =s- * > t mt^&fo «• 

SdU -?-©-S|575<T i CiSS. d ©*§£(:: i£Wag# 

a^&^fcJt^JtttMffi^fc© (WAtfSHHTW:. St* 
1 5 6 CC, M2 5 0 0t) fc#LTtt. 

[0 0 10] -git&LfcfcWKttLT. f?li;««fel, 

T, 2 5fciPI«rffA«. tei:©©*»»::J:-DT£U;i:£ 
P€rS?Si4JC«t-pTO.KL. Sg©ii5Hitlg:3-x-i' > 

[0 0 11] tdSri*. t£Mg*m#i@®£-& (WC + 

Co. wc+co+Tic <Dmm-&&) mz*t lt«. 



S-£A©:g®l;:fi£^Tj$^&fl;7;U5-'?A©& 

[0 0 12] W±©»»«**»6, T i c0J3E«]^®aiC 

T i 0*»*^®*<aElriKftSJS (T i O 
2) TflM3*iTHSfc«&. cin^itstBtstf^jgt© 

[0 0 13] li^WgS^t^lgicOfiJ^S-^JiT^ 
*. 
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&#©#« V=d3 

&mmt#m<Dit s/v= 

<t&Z>tzibT'3bZ>. dtlic^L. ttMTttSftft&ttdt 

[0014] ft, ±8EoaiSHE{t*JB!i«. mmiz&zm 

•tt«i*r«. -tnctt^na. y y * k©t i 
st i tSfa-f^ >^-r-5^«. asi5ttjsi<«ct» 

i H2»Cte&tfftU. -ftttJ-fe. &{tft©lfi^gB(4. 
[0 0 15] 

Ttt. T i *4>tlM*eEEttj£»lsfcttS0>4teli. *® 
**«»::«oT^aBMt« (T i0 2 ) a<#aET*fc 

^ElLUT^Sfcrot^eti*. $6>»C. T i C>2© 

j»»j»ia«»4a«)Ti*jaT*afc«) (i 8 o ot) . m 
&&j)mm£JiT'mmLfzm&\zT i 02©£^t. a 

3 £>©£#.*. £>tl -5. • 
[0 0 16] #%BJte. ±CO«H€r«gli-r*fc»C)a: 

»nxK»tt4ffl»t)»t*«sfe-ti-r, ante* *>*'<, x 

£fi(fcT-5fc©T-£>-5. 
[0 0 17] 

[«H*»ftr*fc*o^a) $ i ©^©sE^ttic 
«*T±K*a£tt»iftmk:&«£R±£-a-. ±$m 



«ILdf4— 22©fi£) 
6/d 

[0 0 18] ^©fgBJtaffi^^icisgjg^g^ft 

&(Di?&T % m ^T-±i5sa t s jmxft m ic 

[0 0 19] »3 0S5WO**iS*lcJ:**ffi«ia*tt 
tt. ft l 2 ©f!Bjo^-rn*Wr*j^T, 

**{t^4fetUT*at$stia*jRi:a»^«*ffln 
[0020] *-4o«Mo*^jj[«icj:aaiBiaa*ffi 

ft. S5<t*l»*Srfi#LTJ5Ji®Lfc ! bO*««Ptt«0 
xftF«aT;6£S£fg££-y. ±IEtSHnx«iaffli±lci««« 
-5. 

[0 0 2 1] M5 09rao>Mtot»KJ:«XllHtt92r& 
ft. «p{tft^*$rS-&LT^Lfefc©^?S4 3 *«t© 

»«Fr«*«t»T±e*«fc«bDiftiiB-riMit*4« 

-a-. ±E8Joxft^®JiKiS®g©rt;^ft£-£tr«ffilf 

[0 0 2 2] jR6 ©»WO*if fttl:i4*iBjai*S 
te. 85 2 ©5iBJ££;(4g? 5 ©%BJcD^m*Wri5UT. 

mftMLTmmz±?z&ft?ttm\z&®)&mmhL< 

[0 0 2 3] £7 09XH0tt>P&ttCJ:SSlBfflB2>& 

£ 1 « t> L < L TJPAfc *> © U TIS <fc L 

Tffl^. 3©Sa<h£iDXftF.flTi*«£f€££-ti\ ±12 

ajoiftaiB±icK»tt©aiBji*»i«r * «t 5 1- Lfc 

t)©T*4. 

[0 0 2 4] SB8©RW©««f»1tCJ:*aiB«ia*ffi 

fi. ^i/«c^L^7©^-rn^©%BjicijnT. sjdx 

ffln. c:©*a£«iaiftlWlTtt«*:$e£*-e. JbfEtt 
7JDXft©a®©14tt€rlS]±-r*«t O \Z Lfc *>©T&3. 
[0 0 2 5] «9©awo««ftt*lcJ:4*iB«La*ft 
H. SR 1 «t U» 7 ©V^m^©%Bj ic «fc TKADXft 

[0 0 2 6] Si 0©%Bjwjg^felllC«t4^B5ag^ 
ffi(4. SB9 05ewt*ir»T. #«f«*at^5 7r-f 

h. *>yxx>. ^>yxf>. ^^>y7.x 
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{0 0 2 7] » 1 1 o56w©af isaBffia^ 

[0 0 2 8] Jg l 2 ©«W©«*tt«C •fc*«BSm3# 

JjDI&l l:r|g-&£ £J3 H t> CD T & -5 . 
[0 0 2 9] 

wjwnmvwm i . t i H2*ffittrit»Lfc«at l 

T i H2«3 0 OT:a±®aKfc;fiH>T*XjWBKeM 
»<£>. tt«*«B>JftUT^6»T-r*STO«pW (a* 
0. 1 u s ~1 0 0 0 p. s) tt. ttft*c©^B«-5-Oti- 
m>i&.&IC&££%*<=>n*>CDT. T i H 2 tt5£±l;:# 

©iSHft^EJSSS"*"*. -Tteto*. TiH 2 ©<fc:pte 
[0 0 3 0] t itt±<*<tft'**trj:tft<, 

3 0~4 0 MmRniax{3^L6~l 2 ymRuax«e.n 
[0 0 3 1] L*>=fe. SMSffiWSlWO^gitt. «*flB 
-S»8»»*««ait-iBL, TifeKttTiCT- 



*«. £ftl::tt{E#©«fc5£T i 0 2 £^tf«fc?ftT i T 

setter. z<Dfztt>\z. fia^njkti/Tt>VL<x 

[0 0 3 2] OKI. #a©7-**»Tffl«&&<D»»tt 
[0 0 3 3] 

XlEffl 1 . T i H 2 cD^g lOtfs filT©f&*£;fc©* 

iSS : 1 5 mm. : 1 1 . 4 h > Oft 6 5 0 0 kg/cm 
2 ) . m& : ft 5 mm 

£K (WC + T i C + Co : GT i 3 0E17 

fc»U *©ft#7««ni*ffv»» Affile 

(1) JDIft#, «« v tt±JfSftS. 

1 ) JbOI*fr : 

WMMM\v = Z. 5A, W7(|rp = 3 2<is, 

*di»ib=2». j£f##mgin± (-) 

2) Kg. tt±»fBiaS : 

t'7^-XiSHv=6 0 0~9 0 0 (iPllSgSElO 
g) . 

it«/lJ¥£ .1 3 um. ffc±tfS&£ 10AtmR 2 

3) jeftttM (±SiChr>7 i ' 4WJr3$ &%: 
&mfa; ¥>&Vi (J>7. 9 8mm(0. 5c 
m2) 

JfL#^ 0. 5Kgf. ftttE.fi lKgf/cm2 
&t&mm lm/s. TkT.VVi SKH-3. 

5KilZ»ViT. **&*0iig£»fc. 
[0 0 3 4] M. JWEtOMMOttKOfcftlcaflMm 



3*ffi€ep*JLfciH«'&& (GTi 3 0) ©Jg&ft : 2. 1 mg 

3 1 *>£Jgf|SlCj:-5i&m3— >f^Sffi : 0. 7~1. 5mg 

T i N + T i 2N (Bl)»2tim) -f *>5*-»5 r fflfflffi: 1. 5 mg 
(it) (NEttSltMOAiMEO. 1 mg<h%Abn-5) 



0 0-9 0 0fii&Af§feL<»i. ^Mt/tfflgatCjlS* 
SSliH v= 15 0 0-180 0g££»nttft«t:t>. 

[0 0 3 5] (2) W««tt**SL<m±Lfc^i:t» 



a. T i H2t9#«SlcJ:*««ftt«JftiRafffitt. Ti- 
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««i®SiiiT (uC9S&li^i3(£m) 
T i tT i CT^O, »fttt*±<^trc 
£fc<«*LT^3. COT i ttftl2JtiU|CD*±*lE 

[0 0 3 6] -C-Ofc**fie*ftff5t. :r^7.?# 

(sk-3) ijittLt^, »±*iB»*t##aft4sn 
ft. SMs«®w^(if+#^e-rsi%^en-5. tc* 

Tigl^fiELtx-fX^I? (SK-3) tfiftm 
[0 0 3 7] 2) ±E®i3taMjLfc«^, 

«©^»t«t*3g^«Bo*J)ft«toT»aiiit>^U-= 
>^Sft**Tf*a*», ttfcii. 
tr L ***Jftttl:: «fc o T«#Rtf * 4^E*tfl£< fc* 

[0 0 3 8] 3) jfcfc. *5f«iDXICj;oT, JPI»*t«- 
»tt»aT*ftlr>. fcL*fclHH*jBfcWC + C o C7)£ 

[0 0 3 9] UlJS#j2. ft£Mt«ft#et?x.fc«* 

(1) «i««tt*S;l>5:»£ 
T i H 2 «>st»flcjsK«4fcfM2SiMl l tH*' 

1) Ef»fl^KSatt (-) 

fonnm. ip = ioa, z p = 3 2 tf s 

JSMSSSiOggH v = 670~900 (WJtJE 1 0 
g) 

2) JE^mSStt (+) 



SM§«IfflfgHv = i 4 5 0~1 5 5 0 (jggffi 
Og) 

±El) 2) ±0«tt©«3ClcJ:0«**«to«. 
[0 0 4 0] (2) £|[«tet€**< U 

»mm»np = 4 5A, rtM|rp = o. 5 W s 
*DII$|B]= 2 JE^mSStt (-) 

&®m&m<D®&H v = 2000~3000 (Wjgffi l 
Og) 

»ISI©@gHv=l 3 0 0~2 0 0 0 (»J&E5 
0g) 

2 urn, tt±WBtts 6 ji/mRz 

[0 0 4 1] (3)±E(1) (2) Oiftio, 
<W#414^S : L<giii*^g < t : L,T. HtC»t±e (1) 

©n ®ft#iu *k (2) ®ftfrtr*ttiis** 
msa^s- <+) (-> 

[0 0 4 2) *£fl|3. T i H 2 O0»flcfMlcJ:«M 

(1) TiH 2 ©ffi8MM«fcji»T. HSgflJlirafc 
®*ftfcT»ltt (SK-3) KK*«iiffla'< 1*101 

&tt«8fEIp = 3. 5 A. W|rp-3 2|is 
iDXB$|ii]= 5 # 

&&§S®<D®gH v = 900~1000 (Mj&E 1 0 
8) 

(2) ±Kmmm3. <d (d o^i:tMtr (sk- 

3) fciOIfflsa. N««i(3«t,T2*jDI 

»ftSlp=3. 5 A. /^|rp = 4»s 
ftlIB»|BJ- 5 ». ^777< MtaoStt (-) 
S^SSO^gH v=l600~1750 

[0 0 4 3] 2*jDXICJ:0ffL^T i fc 

[0 0 4 4] %W<DM1&<D&m2 . T i H 2 tCft!iC5^ 
£4#t£ 5: $ 6 Clfifflr -5 «> t 
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(1) *+»*fcj;?>«fl:tticfcr,»*£JH («■ T 
a. Nb. V, Z r) 

(2) SKfcft (ff : T i C, TaC. NbC VC B 
C B 4 C) 

(3) mt%> (0»:TiN, h BN, CBN) 

(4) \Z?{t<fo (m:T \ B 2 . (5PS?H 2 B0 3 , «s 
a 2B4O7 • 1 OH2O) 

(5) -fy MJ7 (Y 2 0 3 ) 

£T i H 2 fc«£LTff»*MM*»j*L&||lN&*< 

TiN^ot,©, MTiB 2 iTiN^tT 
£ 0 0 4 5 ] 1 >ADUX<D*<D®& t>W*l*(B***K± 

U *Bftt^-fi'qE>K©l/2 (CBNiifHv5 

ooo«±) tfto, rtttwfi5a.< ft5ig5jMHt 

to 0 4 6] HBKM4. 

: T i H 2 + T i B 2 (7 : 3MSit) 
1 ) Et^ttfi:ft**tt*ftfl 1 £W«t, 1 

Ip = 5. 5 A, rp = 32,s, taX&m 
= 5#Tte ' 

Sg:Hv=l 8 5 0~2 5 00 (filOg) ® 
* : 2 4-2 8«mM 

«*:Hv = i 6 5 0~2S00 (M5 0g) 

t-vtjwt i 2 o) ot<^i, watfiiiK^n^n 

i^frtftHTSttffilLA^^oitt^, 1. 9 tew 

[0 04 7] S^fr:Ip = 8A, rp = 8y 

s. JnX«*M=5«-?tt. ^©^'J^IC^^T&m 
aixftUfcoiifc. 2. 8«©*JM»*jRLfc # 
«HMft* :*«»]» S4 5C. tfOiA* 0. 5„ 
i&0 0. 3 mD1 /rev. mm& leOm/nnn 

(-^lrVBiLT^$n-5) 

[0 0 4 8] 2) .hEoifcfcnft, 

*«ftfl=: Ip = 3. 5A. rp = 4*s, J)0XP$fy]= 

Hv = 2 1 0 0-5 1 00 ffiliog), HEft 
(-) 

hv = i 5oo~3ooo mmsog) , jp* 32 - 



3 6 u m 

S!SH v= 5 0 0 0 is^tfHi. ^n>K©10 0 
0 0iz%.<b<DT'Z>9. CBN05 0 0 OKEttLTH 
*. £©*£t>Sifia»*L<«<. rt«KA*lCffioT 

[0 0 4 9] HJ£#|5. 

: T i H 2 +T IN (7 : 3M&it) 
1) 15fc36PIft# : 

tMM: I p = 5. 5 A. rp = 32ys, 1)UX&fffl 
= 5# 

BS:Hv=1 0 5 0~1 800 (fllOg), MM 

-**X©*OB*H:. Ti B 2 SASTtt<c^tc*l»4 

2) ±E-^JniO», {f77T-f f*««T2>fc!)DX£ 
fi5ftlftOW[|JHv=i 7 0 0-2 3 0 0g*££ 

[0 0 5 0] H^6. 
*«*m ; T i H 2 +T i B 2 +T i N (2 : 1 : l) 

1) i$:mx<D%.\z£z>m& 

«* Hv=2O0O~23O0 ffillOg) 
mtE 12~18ym 

2) 2&taX£?7 7 7f bn&Hfr-oit1*& 

mxmmtmmm i tmm. mxmm= 5 » 

** Hv=2550~6050 (ft* 1 0 g) 
JP2 14~18ym 

WSW«€»<trj 5 0griT^»tHv=l 8 0 Ogg 

[oo5i] &w<Dmm<D&m3. ni±m^mm<Dm 

*. T i H2E*»#0 l^Jnn?tt«f«tt^-fU5t-j(< 

tt*«*^tS5«r»tt'»6nT«r»*. £b(CT i B 2 ^ 
« ISA) L te£S® gf firasfitfitS n. Sgri* « f € 

Nb.Ta.feKUNbC, TaC^SJo*. 

sn-c^s. <c*itt. e«xA©#T*i 

[0 0 5 2] Ta, Nb. VST i H 2 IC 1 0 %mm^Q 

iTzmm i £H-**Tai*fr^fc**ttTa. n 

bTHv = 6 0 0-7 0 0. VT 9 0 0 <h@gfi±#L 

XT 1 0-2 0 ymi^SJ)DX«^T-it«-r-5. 
[0 0 5 3] Nb. TaC. VCWfeflJlWiaTtt. gf 
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frtz. -e-CDlSS, Hv = 900~105 OlSt, 
OEKft&fc^Ji*. 5#J0XT, 2 0jumj^±3 0ym 

(0 0 5 4] %BJ00IS£©Jg!&4. tJLtitf^iplCT 
i H 2 £S#<hLT. *#&l,<tt, T i B 2 . TiNft 

»5n*dt**WA»i*tofc. T i H 2 tfWLmm&mz 

[0 0 5 5] Z.<DWMZ%&%.?tV<i. &«©**{t*j£ 

ZrH 2 . VH, VH 2 . NbH. Ta.H, FeTi 
H 2 , L a N i 5H6, T i M n H 2> N a BH4 
C©f*3. — ^JibTZ r H 2 i30liTH^$r?T^fc<3DT 
ma&MG iUTifi^-S. ZrfiW&tt. ffiifflteKflHa, 

xn. ^7U>y, ^tnnH«ft*i€ff^. #>ma* 

[0 0 5 6] #U&g0«7. ZrH2©f»*t*ifi«yii:RI 
CfcttTJEtttttl, <ffittEE*6. 5 0 0 Kg/co)2) . 
M**SK-3fc*tU Ip=5. 5A, rp = 32ys 
TflDXU a*T3c^S0IttSSTfJ:<lft|»r«. 5# 
ImTrC'Wfr 8~10/im> ggH v=660 — 690T 

-^nfgnssg-cte&^dt. z.t\fzifT'$>$>^mmH&$: 

**DX*fT-afe«^0«jRftfrtt I p = 3. 5A. rp 
= 4us, hfl (-) IdcfcO. ggHv = 

1350-2000-2 3 5 OMI &tl4. 
[0 0 5 7] 8H0££<DJBgg 5 . . 7JU= 2 

t&. «&U>i2ftM (4#fc#M) Affile. 

)VS.--yA±\ZT i h 2 +'aj ©ffit»#*a«c«ta«* 



[0 0 5 8] m&ms. &mwmtts \ si i%^t?7 

^S^-f *X-htt»T i H 2 *JA 1 ©S*it3 : 7 ©ff 
WWMtMT*. WIp = 5A, -p = 32ys 
S*©BStt. gg?)Hv = 4 0 0-6 0 OigTc^ 
I p = 2 0A, r p = 2 6 0 <t s SftO»tt*JBSR 

«. h v = 1 4 0 oggicfcii-r-s. dcomaia^TS 

[0 0 5 9] %BJoHJg(Dje«i 6 . #M&MiD4>l::ttK 

«g£&> £^t>n* %>©*<& o, io»»t». tt 
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